Introduction
Complaints of sleep disturbances and excessive daytime somnolence are common in patients with chronic kidney disease. Approximately 80% of these patients have manifestations of sleep disorders, with the prevalence of sleep apnea reported to be 13% -70%, which is much higher than in the general population (1, 2) .
According to a previous study (3) , numerous features, such as the high prevalence of primary sleep problems, selected demographic characteristics, diseases associated with metabolic abnormalities, and the effects of treatment, place patients at risk for sleepiness. Sleep disorders, including delayed sleep onset, frequent awakening, restless leg syndrome, insomnia, and daytime sleepiness, are frequent in patients with end stage renal disease (ESRD) (2, (4) (5) (6) (7) (8) . These symptoms affect sleep quality and consequently the quality of life of these patients (9) (10) (11) .
Excessive daytime sleepiness (EDS) is the propensity of an individual to sleep in circumstances that the affected individual and others consider inappropriate. EDS is the third most reported sleep disease in patients with ESRD after insomnia and day and night sleep reversal. EDS is mainly associated with a high risk of sleep apnea, but it could also be a consequence of insomnia, restless leg syndrome, and medical problems (12, 13) .
The Epworth Sleepiness Scale (ESS) (14, 15) , which was developed by Johns in 1991, has been widely used in research studies of sleep disorders to verify sleep propensity in eight daily situations. Thus, the purpose of this study was to assess the presence of daytime sleepiness using the ESS in patients with ESRD who were undergoing diurnal hemodialysis at a nephrology center in Sao Paulo, Brazil.
Materials and methods
This was a cross-sectional study of 168 patients with ESRD who were undergoing hemodialysis. The subjects were recruited from the Centro de Nefrologia da Zona Norte (Sao Paulo, Brazil) from March to October 2013.
We included male and female patients with chronic kidney disease who, were over 18 years of age, were candidates for a kidney transplant, were undergoing diurnal hemodialysis, had a cognitive level that was sufficient for understanding the procedures, and agreed to participate by signing the informed consent. We excluded patients who were undergoing treatment for sleep apnea, active psychiatric disease, or active alcohol and/or drug abuse or who refused to participate.
The participants underwent a clinical evaluation, which included assessments of body weight (kg), height (cm), and body mass index (BMI) (16) . The data for gender, age, race, smoking, alcohol habits, occupation, months of treatment, main disease, and associated pathological conditions were obtained from medical charts.
The ESS (15, 17) was used to verify the presence of excessive daytime sleepiness. The ESS is a well-established questionnaire that aims to assess the presence of excessive daytime sleepiness in adults. The ESS is simple and self-administered and is composed of eight activities of daily living and sleep propensity. The same evaluator administered the questionnaires and patients having difficulty reading or writing were provided assistance.
Individuals answered the questionnaire using a scale from 0 to 3, with 0 indicating no chance of napping and 3 indicating a strong chance of napping. According to Kryger et al. (18) , patient ESS data were classified as normal for scores ranging from 0 to 8, mild for scores ranging from 9 to 12, moderate for scores ranging from 13 to 16, and severe for scores over 17.
This (19) .
The results of the study are shown as an absolute number, percent, or mean and standard deviation, as appropriate. The normality of the distribution was assessed by the Kolmogorov-Smirnov's Z-value test before the method of data analysis was determined. The data management and analyses were conducted using the Statistical Package for Social Sciences, version 20.0 (IBM Corporation, Armonk, NY, USA).
Results
A total of 193 patients were initially assessed for eligibility, but only 168 patients were included in the study after they signed the informed consent form. Twenty-three subjects were excluded for meeting the exclusion criteria, refusing to participate. The majority of patients underwent hemodialysis for 4 h three times a week in three shifts (morning, afternoon, and evening). The social and demographic characteristics are shown in Table 1 , while the clinical characteristics are shown in Table 2 .
It is important to highlight that some patients presented with multiple comorbidities. The other frequent comorbidities in these patients included polycystic kidney disease in seven patients, infection with human immunodeficiency virus in six patients, and pyelonephritis and hypothyroidism in four patients.
In our study, the patient ESS data were classified according to Krieger et al. (18) (21) investigated the prevalence of EDS among 100 subjects who underwent hemodialysis in different shifts. A total of 28% of the sample presented with EDS, which was classified as present for ESS scores ≥ 10 or absent for ESS scores < 10. The percentage of patients presenting with EDS were 36%, 19%, and 33% for patients undergoing dialysis in the morning, afternoon, and evening, respectively. These authors concluded that the presence of EDS was not influenced by the dialysis shift.
With the goal of determining sleep quality in patients undergoing hemodialysis, Čengić et al. (12) applied the Pittsburgh Sleep Quality Index (PSQI) (22) in 200 patients undergoing diurnal hemodialysis. They found that 73% of the patients showed poor sleep quality and several sleep disturbances in addition to EDS (34%), including restless leg syndrome, nightmares, insomnia, and day and night sleep reversal.
A review study by Perl et al. (20) examined the interactions between ESRD and sleep disorders. The authors found that EDS is common in patients with ESRD with or without sleep disorders; however, the pathogenesis of daytime sleepiness is likely multifactorial and might be due to day/night sleep reversal, which has often been cited as a cardinal feature of uremia.
In a study by Al-Jahdali (13), the presence of patients were considered positive for EDS if presented with an ESS score that was equal to or more than 10. This study assessed 227 patients with ESRD out of which 100 patients (44%) presented with EDS. The author also reported that the prevalence of EDS was more frequent in patients undergoing peritoneal dialysis. This finding could not be compared to the results of the present study because we only assessed patients who were undergoing diurnal hemodialysis. Note: Age and weight were expressed by mean and standard deviation. Gender, race, Data were expressed in absolute numbers and percent.
(Conclusion) Note: Urea, albumin, creatinine, ferritin and Kt/V were expressed by mean and standard deviation. Months on dialysis and main disease were expressed in absolute numbers and percent.
observed in most of our study sample, is a consequence of poor quality of sleep, which has also been observed in previous studies.
Regarding the etiology of chronic kidney disease and ESRD, the results of our study corroborate those of the studies by Roumelioti et al. (25) , Elias et al. (26) , and Araujo et al. (26) They found that diabetes, hypertension, and glomerulonephritis were the main causes of patients needing hemodialysis, and patients with these diseases made up at least 50% of the sample.
Sleep disorders are highly prevalent in patients with chronic kidney disease. These disorders may contribute to cardiovascular disease and be responsible for the substantial morbidity and mortality found in this population (28) . In our study, was the most frequent primary disease. This finding strengthens the statement by Sim et al. (29) , that the causative association between chronic kidney disease and sleep disorders, especially sleep apnea, is unknown. That study suggested that the two diseases represent clinical sequelae of a more common disease process, such as hypertension or diabetes mellitus.
The study by Edalat-Nejad et al. (30) purpose do examined which factors affected sleep quality in The patients that study also exhibited snoring, pain, daytime napping, and breathing problems.
Edalat-Nejad et al. (10) used the PSQI and the Medical Outcomes Study 36-item Short Form (23) to determine the quality of life and sleep of 115 patients undergoing chronic hemodialysis. Eight-seven percent of the sample were considered "poor sleepers" according to the PSQI and presented with a low quality of life, especially with a mental health component.
Nocturnal hemodialysis is a new modality that enables patients to receive hemodialysis while they are sleeping at home 7 nights per week. It provides better clearance of uremic toxins and may reduce the daytime sleepiness associated with chronic renal failure. Hanly et al. (24) used the ESS to assess EDS in patients undergoing nocturnal hemodialysis. The results showed that, even with nocturnal hemodialysis, EDS is persistent and is possibly caused by periodic leg movements.
In the present study, 70% of our sample presented with some propensity to sleep in inappropriate situations according to the ESS. It is important to highlight that 39% of our sample presented with EDS scores that were between moderate and severe and that could be attributed to other sleep disturbances, especially sleep apnea. The presence of EDS, which was patients with ESRD. The authors applied the PSQI in 138 patients with ESRD undergoing maintenance hemodialysis. Poor sleep quality was positively correlated with age, serum calcium levels, and diabetes mellitus as the underlying cause of renal failure. In the present study, diabetes mellitus was the second primary disease that resulted in ESRD in patients and patients with diabetes represented 40% of the sample.
Conclusion
Our study showed that 70% of patients with ESRD who were undergoing hemodialysis presented with a propensity to sleep in inappropriate circumstances, as assessed by the ESS. When excessive daytime sleepiness is associated with sleep apnea and other comorbidities, it is essential to carefully assess patients' complaints and include an overnight polysomnography as a routine test.
